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(54) IMAGE DISPLAY DEVICE 

(57)Abstract ,^ _ 

PROBLEM TO BE SOLVED: To obtain the brightness of 
a thin-film pixel element faithful to input video signals by 
specifying input voltage and the current flowing to a 
nonlinear element to a primary proportional relation. 
SOLUTION: This image display element has, in every one 
pixel, the thin-film pixel element EU the nonlinear 
element M for controlling the light emission of the thin- 
film pixel element EL e capacitor C for signal holding 
connected to the gate electrode of the nonlinear 
element M and a load element Rs having primary 
proportional current-voltage characteristics between the 
nonlinear element Ty for writing data to the capacitor C, 
the nonlinear element M for controlling the light emission 
and arbitrary fixed potential. 
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CLAIMS 



[Claim(e)] 

[Claim l] Image display equipment 
characterized by having the load clement 
the current-voltage characteristic is 
[ element 1 proportionally I primary ] for 
every pixel between a thin film pixel 
element, the nonlinear element for 
luminescence control of this thin film 
pixel element, the capacitor for signal 
maintenance connected to the gate 
electrode of this nonlinear element, the 
nonlinear element for the data writing to 
this capacitor, the nonlinear element for 
the aforementioned luminescence control, 
and arbitrary fixed potentials. 
[Claim 2] The aforementioned load 
element ie image display equipment 
according to claim 1 characterized by 
being hi g h resistance lead wire. 
[Claim 3l The aforementioned load 
element ie image display equipment 
according to claim 1 characterised by 
being parasitism resistance of the 
aforementioned nonlinear element. 
[Claim 43 The aforementioned load 
element is image display equipment 
according to claim 1 characterized by 
being parasitism resistance of the 
aforementioned thin fihn pixel element. 
[Claim 6] It ie image display equipment 
according to claim 1 characterized by for 
the aforementioned load elements being 
the aforementioned thin film pixel 



element and its parasitism resistance, 
and forming this parasitism resistance by 
the resistance thin film. 
[Claim 6] The aforementioned load 
element is image display equipment 
according to claim 1 characterized by 
being the output resistance of a nonlinear 
element. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to image display equipment, for 
example, relates to (Electroluminescence 
EQ image display equipment like organic 
EL image display equipment 
[00021 

[Description of the Prior Art) Btamflg 6 
and rtrawingj? are drawings having 
shown the conventional example. 
Hereafter, the conventional example is 
explained based on these drawings. 
[00031 Drawings (A) ifi a panel block 
diagram, and the display screen 11, the 
shift register 12 of the X-axis, and the 
shift register 13 of a Y-axis are formed in 
the display (display) panel 10. 
[0004] EL power supply is supplied to the 
display screen 11, and supply of a shift 
register power supply and the input of an 
X-axiB synchronizing signal are 
performed to the shift register 12 of the 
X-axis. Furthermore, supply of a shift 
register power supply and the input of a 
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Y-axis eynclironizmg signal are 
performed to the shift register 13 of a 
Y- axis. Moreover, the output of an image 
data signal is prepared in the output 
section of the shift register 12 of the 
X-axis. 

[0005] drawings (B) is expansion 
explanatory drawing of the A section of 
j^winttS (A), two pieces and a capacitor 
consist of one piece, and 1 pixel (the 
rectangular head of a dotted line shows) 
of EL elements of the display screen 11 
consists of one piece far the transistor. 
100061 When this 1-pixel luminescence 
operation has the output of a selection 
signal Yl with the shift register 13 of a 
Y-axis and there is an output of a 
selection signal XI with the shift register 
12 of the X-axis, a transistor Ty 11 and a 
transistor Txl are turned on. 
[0007] For this reason, image data (video 
eignaD Di is inputted into the gate of the 
TFT which is a nonlinear element (BIAS 
TFlO Mil. Thereby, the current according 
to thisgate voltage flows between the 
drain of a nonlinear element Mil, and 
the source from EL power supply, and 
ELelement EL11 emits light 
[00081 lb the following timing, although 
the shift register 12 of the X-axis will 
make the output of a selection signal XI 
off and a selection signal X2 will be 
outputted, the aforementioned 
luminescence of ELelement EL11 win be 
maintained until this pixel is chosen next, 
since the gate voltage of a nonlinear 



element Mil is held by the capacitor CU. 
[00091 As 1 pixel is extracted and shown 
in drjtfgffig fi , the series connection of the 
EL element in every pixel is carried out to 
the nonlinear element M for 
luminescence control (BIAS TFT), and 
the capacitor C for signal maintenance is 
connected to the gate electrode of this 
nonlinear element (BIAS TFT) M. 
[0010] And the nonlinear element TV for 
data writing CTFT for SELECT-SW) is 
connected to the capacitor C for this 
signal maintenance, and the image data 
(video signal) Di chosen as the nonlinear 
element TV for this data writing CTFT for 
SELECT-SW) by the Y coordinate 
selection signal Yn and the X coordinate 
selection signal ie impressed. 
[OOiiJ The luminescence intensity of an 
EL element is 

determined by controlling 
the current which flows to the nonlinear 
element M for the aforementioned 
luminescence control (BIAS TFT) with 
the voltage which accumulated the 
charge to the capacitor C for the 
aforementioned signal maintenance by 
this image data Di, and was accumulated 
at the capacitor C for this signal 
maintenance. ("A6x6 in 20-lpi 
Electroluminescent DisplayPanel" 
T.RBRODY, FANG CHENLUO, 
etallEEE Trans,Electron Devices, 
VoLED'22, No .9, Sept 1975, p739 -p749 
reference) 
[0012] 

[Problem^ to be Solved by the 
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Invention] However, the property relation 
between the current which flows to the 
nonlinear element M for luminescence 
control (BIAS TFT), and the voltage 
accumulated at Capacitor C is not 
necessarily a relation of primary 
proportionality. For this reason, since the 
relation between the size of the inputted 
video signal and the luminescence 
brightness of an EL element was not 
linear and the luminescence brightness of 
an EL element was not faithfully 
obtained to an input video signal, 
reappearance of luminescence brightness 
faithful to the size of a video signal was 
diffic ult. 

[0013] For example, when this nonlinear 
element M is a field-effect transistor 
CITD, the current which flows to this 
becomes the thing of the following 
formula by the saturation region. 
IdsKl/2) (W/D muO CG2(Vgs-Vth) Mb 
Current Vge which flows to TFT Voltage 
between the gate sources (voltage 
accumulated at the capacitor) 
CO Gate capacitance mu 0 per unit area 
Mobility W Channel width [ of the^ate of 
TFT 1 L Channel length Vth of the gate of 
TFT Ids and Vgs were not able to obtain 
not proportionality but the luminescence 
brightness which is proportional to a 
video si gnal for this reason so that more 
clearly than the threshold-voltage 
aforementioned formula of TFT, 
[0014] this invention solves the 
aforementioned conventional technical 



problem, is making into primary 
proportionality the current which flows to 
input voltage and a nonlinear element, 
and aims at obtaining the brightness of a 
thin film pixel element feithful to an 
input video signal. 
[00161 

[Means for Solving the Problem] In order 
to attain this purpose, as shown in 
dr^wjrjLg_l (A), by this invention, 
Resistance Rs is connected as the 
nonlinear element M for this 
luminescence control (BIAS TFT), and a 
load element to which the current-voltage 
characteristic has a primary 
proportionality property among the 
arbitrary fixed potentials COM. 
[0016] 

CFtmction] Since source resistance Rs was 
connected as a load element which has 
the aforementioned primary 
proportionality property, as following, 
negative feedback starts a nonlinear 
element (BIAS TFT) M, and the relation 
of a primary proportionality property ie 
obtained between the current Ids which 
flows to a nonlinear element M, and the 
voltage Vg accumulated at Capacitor C> 
[00171 That is, in fe&wjag 1 (A), if the 
gate voltage Vg of a nonlinear element M 
changes, the current Ids which flows to a 
nonlinear element M will change, it is got 
blocked Ids-Re and the potential Vs 
between the common potentials COM 
which are the source electrode and fixed 
potential of a nonlinear element M 
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changes. VrVs, i.e., Vgs, changes based 
on this, and the current which flows to a 
nonlinear element M changes. Since Ids 
constitutes the source follower circuit 
although it increases when negative 
feedback starts by this and a gate voltage 
Vg becomes large, negative feedback 

starts and, as for a Vg-Ids property, a 

primary proportionality property is 

acquired. 

[0018] 

[Example! One example of this invention 
is explained based on drawing 1 ■ I* tins 
invention, as shown in drawing 1 <A)> 
Resistance Rs is connected ae the 
nonlinear element M tor the 
luminescence control by which the series 
connection was carried out to the EL 
element (BIAS TFT), and a load element 
to which the current-voltage 
characteristic has a primary 
proportionality property between the 
common potentials COM. 
[0019] When the gate voltage Vg of a 
nonlinear element M, i.e., the charge 
voltage of Capacitor C, becomes large by 
this, as shown in drawing 1 ©), the 
current Ids which flows to this nonlinear 
element M increases. When this current 
Ids increases, the voltage drop in 
Resistance Re becomes large, and the 
source potential Vs rises. 
[002(9 Since the source potential Vs rises, 
the voltage Vgs between the source gates 
and Vgs=Vg-Ve which are obtained by the 
following formula by this also become 



email, and thereby, it is BIAS The 
current Ids which flows to TFT decreases. 
Thus, negative feedback is BIAS. Since 
TFT is started, an Ids pair Vg property 
can acquire the range which has tJie 
relation of primary proportionality. 
[0021] In this case, between the source 
electrode of the nonlinear element M for 
the aforementioned luminescence control 
(BIAS TPT), end the arbitrary common 
potentials COM Negative feedback starts 
by having allotted resistance tlO or more 
times - below iTCThera =1012) omega] 
stronger enough than the inverse number 
of the mutual conductance of the 
nonlinear element for luminescence 
control. The range which has the relation 
of primary praportianality between the 
current Ids which flows to the nonlinear 
element M for luminescence control, and 
lie voltage accumulated at Capacitor C 
can be made. 

[00221 For example, when this nonlinear 
element M is a field-effect transistor 
CTFT • TFT), the current Ids which flows 
to the source potential Ve and this TFT 
becomes as the following formula by the 
saturation region. 
[0023] 

Vs=ReIds ** Ide=(l/2) (W/L) 

muO CO 2 (Vg-Vs-Vth) "Ids Current Vg 
which flows to TFT The voltage Vs 
accumulated at Capacitor C Source 
potential Vth The threshold voltage Rs of 
TFT The resistance CO whose 
current-voltage characteristic has a 
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primary proportionality property Tho 
gate capacitance mu 0 per ianit area 
Mobility W Channel width [of the gate of 
TFT 1 L the channel length of the gate of 
TFT - if both the formulas of this ** and 
** are differentiated •• delta 

Vs=RsdeltaIds ** 

deltalds=gm (delta Vg-delta Vs) 

** - here, gm is the mutual conductance 
[gm^/D muOCO (Vg-Vs-Vlh)] of TFT 
[00241 ** Formula delta Ids=delta 

V8ffl8 **** formula is 

substituted for ** formula and it ie 
dettaVe/Rs=gm (delta Vg-delta Va). 
this - deforming - delta (1+gmRs) 
V8=gmRedeltaVg - thereby " 
deltaVB=<gmlU)/(l+gmRB> deltaVg » 
here the time when Resistance Re is 
sufficiently bigger than the inverse 
number of the mutual conductance gm of 
the nonlinear element (TFT) for 
luminescence control (gmRe»l I i e., D " 
delta Vs-delta Vg •• thereby from ** 
formula deltaIde=(lAR8) deltaVe=(l/Rs) 

deltaVg ** " * orne <mt that 

Current Ids and the gate voltage Vg 
which now to an EL element serve as a 
relation of primary proportionality by the 
relation of this ** formula 
[00251 by the way, the lead wire which 
connects a source electrode to the 
common potential COM, without the 
resistance Re in dx&SQB&JL m 
individual resistor - for example, contest 
polysilicon - like - high - it can also 
create by the thin film I **** 1 Control of 



the resistance in this case can be 
performed by adjusting the pattern sizes 
(for example, width of face, length, 
thickness, etc.). 

[00261 Moreover, you may make the 
resistance added to the aforementioned 
source electrode using the parasitism 
resistance which surely exists in a 
nonlinear element (BIAS TFT), for 
example, source resistance, an offset field 
(field without doping), etc. The amount of 
doping, offset distance, the pattern 
configuration of an electrode, etc. perform 
control of the resistance at this time. The 
resistance Rs shown in drawing^ (A) 
shows this parasitism resistance in 
equivalent. 

[00271 In drawja&l 00. a P channel 
field-effect transistor is used as a 
nonlinear element (BIAS TFT) M, and 
the EL element is prepared between the 
drain electrode of tins nonlinear element 
M and the arbitrary common potentials 
COM. Moreover, the capacitor C for 
signal maintenance is fanned between a 

gate electrode and the arbitrary fixed 
potentials VD. 

[00281 By considering resistance Rs 
which is parasitism resistance also in this 
case as resistance Oess than I more than 
10 time -llbhm ]) stronger enough than 
±z inverse number of the mutual 
conductance of the nonlinear element M 
for luminescence control, negative 
feedback can start and the range which 
has the relation of primary 
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proportionality between the current Ids 
which flowB to a nonlinear element M, 
and the voltage accumulated at Capacitor 
C can be made. 

10029) Examss^ <B> example 
ofparaBitasm resistance of a nonlinear 
element M, and shows the drain electrode 
D, the drain pattern, the gate electrode G, 
the source pattern, and the source 
electrode S from the top. The offset field 
OP can be established in a part of this 
source pattern, and Resistance Re can be 
made. Of course, the width of face of this 
eoutce pattern, length, thickness, etc. are 
adjusted, and you may make it make 
Resistance Re. 

[0030] The resistance Rs which the 
resistance furthermore added to the 
aforementioned source electrode may use 
the surely generated parasitism 
resistance for a thin film pixel element, 
and is shown w djawjagj (A) shows thie 
parasitism resistance to equivalent 
[0031] In drawing^ (A), a P channel 
field-effect transistor is used as a 
nonlinear element (BIAS TFT) M, and 
the capacitor C for signal maintenance is 
formed between the gate electrode of this 
nonlinear element M, and the fixed 
potential VD. Moreover, the EL element 
which is a thin film pixel element, and its 
parasitism resistance Re are formed 
between * source electrode and the fixed 
potential VD. 

(0032] By considering resistance Rs 
which is parasitism resistance also in this 



caae as resistance (less than [ more than 
10 time lTohm ]) stronger enough than 
the inverse number of the mutual 
conductance of the nonlinear element M 
for luminescence control, negative 
feedback can start and die range which 
has the relation of primary 
proportionality between the current Ids 
which flows to a nonlinear element M, 
and the voltage accumulated at Capacitor 
C can be made. 

10033] SsaadB&l (B) is drawing showing 
an example (organic EL light emitting 
device) of a thin film pixel element, and 
as shown in this drawing ae parasitism 
resistance, it may use a resistive layer 

102. It is as the equal circuit being shown 
in drawtogL3 (A) also in this case. In 
addition, for cathode, such as MgAg, and 

103, as for a luminous layer and 105, in 
organic EL light emitting device shown in 
drajzing^ (B), an electron-injection 
transporting bed and 104 are 1 101 / a 
hole-injection transporting bed and 106 1 
transparent electrodes. 
[0034] In order to control the value of this 
parasitism resistance, it controls by 
thickness, such as a polysuicon contest 
thin film, an amorphous silicon thin film, 
and a high resistance organic thin film, 
as a resistive layer 102. You may use tins, 
when the current-voltage characteristic 
of a thin fihn pixel clement is 
proportional primarily, of course. 
[00351 Moreover, the resistance added to 
the aforementioned source electrode may 
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use tie output resistance of a nonlinear 
element. 00 shows the time of 

ugill g the output resistance of the load 
TFT (LOAD TFT) which is a nonlinear 
element. LOAD The fixed potential 
pressured partially by resistance Rl and 
R2 is applied to the gate electrode of TFT. 
[0036] Drawing 4 (B) is LOAD at this 
time. When the VDS-Ids property (volt 
ampere characteristic between the drain 
sources) of TFT is shown and the value 
more than fixed joins VDS (saturation 
region), the relation of VDS-Ids becomes 
proportionally I primsry 1. and it is LOAD. 
It means that TFT can regard it as 
resistance. In addition, VDS here is 
LOAD. The voltage concerning the drain 
source interelecfaode of TFT is expressed. 
This output resistance value is LOAD. 
The voltage impressed to TFT, i.e„ the 
resistance ratio of resistance Rl and R2, 
LOAD It controls by channel length of 
TFT. Moreover, LOAD The fixed potential 
applied to the gate electrode of TFT can 
also use other meanses, such as giving 
fixed potential from the outside without 
using resistance Rl and R2. 
100371 Thus, LOAD By controlling the 
potential applied to the gate electrode of 
TFT, an output resistance value can be 

controlled easily and, moreover, big 
resistance can be made from a email area. 
10038] In addition, although the 
aforementioned example explained the 

case where TFT manufactured by the 
thin film as a nonlinear element was used, 



His not limited to this and the nonlinear 
element manufactured by other processes 
can also be used. 
{0039] 

{Effect of the Invention] As explained 
above, according to this invention, there 
are the following effects. 
** ; gince the current which flows to input 
voltage and a nonlinear element can be 

constituted in primary proportionality 
according to this invention according to 
claim 1, the brightness of a thin film pixel 
element faithful to an input video signal 
can be obtained. 

[0040] ** ■ since the aforementioned 
primary proportionality can be obtained 
using high resistance lead wire according 
to tins invention according to claim 2, 
special resistance is not needed but the 
brightness of a thin film pixel element 
faithful to an input video signal can be 

obtained. 

[0041] *" '• sinc e the aforementioned 
primary proportionality can be obtained 
using parasitism resistance of a 
nonlinear element according to this 
invention according to claim 3, this and 
special resistance are not needed but the 
brightness of a thin film pixel element 
faithful to an input video signal can be 

obtained. 

[00429 ** • since parasitism resistance of 
a thin film pixel element was need 
according to this invention according to 
claim 4, special resistance is not needed 
but the brightness of a thin film pixel 
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element faithful to an input video signal 
can be obtained. 

100431 •* • since the resistance thin film 
was formed in the thin film pixel element 
according to Hue invention according to 
claim 5, the brightness of a thin film pixel 
element faithful to an input video signal 
can be obtained with very easy 
composition, 

[00441 ** : since the output resistance of a 
nonlinear element was used as a load 
element according to this invention 
according to claim 6, control of output 
resistance can carry out easily and big 
resistance can be made from a email area. 

DESCRIPTION OF DRAWINGS 



M Nonlinear element 
C Capacitor 
Re Load element 
Ty Nonlinear element 
YnY coordinate selection «| 
Di Image data 

COM Common potential (fixed potential) 
VD Fixed potential 
Vs Source potential 
Vg Gate voltage 

Vgs Voltage between the source gates 
Ids Current which flows to a nonlinear 
element M 



(Brief Description of the Drawings] 
[pjawjBg 11 It is principle explanatory 
drawing of this invention. 
[Twygwiy a It is explanatory drawing in 
the case of using parasitism resistance of 
the nonlinear element in an example, 
flfraging 31 It is explanatory drawing in 
the case of using parasitism resistance of 
the thin film pixel element in an example. 

m^i-ring 41 It is explanatory drawing in 

the case of using the output resistance of 

the nonlinear element in an example. 

rjfr gwjng Si It is explanatory drawing (1) 

of the conventional example . 

[ErggiBe fid It is explanatory drawing (2) 

of the conventional example. 

[Description of Notations] 

EL Thin film pixel element 
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